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(54) Method of and device for dis- 
pensing viscous concentrates 

(57) A pump has a pumping cham- 
ber defined by a flexible or resilient 
cylindrical chamber wall 1 5, and 
non-return inlet and outlet valves 
14, 25, Pumping is effected by 
aerial deformation of the pumping 
chamber, by electro-magnetic actu- 
ating means 5. The liquid to be 
dispensed, is stored in collapsible 
container 2. 
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SPECIFICATION 

Method of and device for dispensing vis- 
cous concentrates of variable viscosity in 
5 accurately metered quantities of variable 
volume 

This invention relates to a method of and a 
device for dispensing viscous concentrtes of 
1 0 variable viscosity in accurately metered quan- 
tities of variable volume in which cyclic varia- 
tions of the pumping volume of a hollow body 
made of a flexible or elasticaliy deformable 
material cause said concentrate to be drawn in 
1 5 from the storage volume of a container via a 
non-return valve and to be discharged on the 
output side via a second non-return valve. 

There have been known a variety of meter- 
ing pumps in the form of discharging sections 
20 provided with two non-return valves, one of 
which functions as an inlet valve, the other 
one functioning as an outlet valve. For exam- 
ple, there has been disclosed in British Patent 
Specification No. 827 778 a metering pump 
25 in which the discharge section is formed by a 
flexible tube which is adapted to be closed by 
the application of a radial squeezing pressure 
by means of an actuating device and which 
tends again to assume its full open cross- 
30 section upon said actuating device being re- 
leased. Opening of the inlet valve or the outlet 
valve, respectively, is effected by pressure 
changes caused in said discharge portion. 
Such a device is not only hard to manipulate 
35 properly but permits only a relatively inaccu- 
rate metering effect to be obtained. Therefore, 
such devices may be considered suitable for 
use with soap dispensers and the like in 
which metering accuracy is not at a premium. 
40 Besides, the means serving to operate said 
discharge section are extremely complicated 
and expensive. 

It has further been known to provide a 
discharging section with a radially outwardly 
45 projecting bellows-like fold which is adapted 
to be compressed in an axial direction be- 
tween a pair of plate-shaped actuating ele- 
ments so as to serve the function of a meter- 
ing pump. In this case it is also possible to 
50 construct the discharging section as a rubber 
bellows which has associated therewith suit- 
able beak-like rubber valves forming non-re- 
turn valves (cf. United States Patent Specifica- 
tion No. 25 54 570). This known device also 
55 occupies considerable space and is, therefore, 
not suitable for installation in vending ma- 
Chines or the like. The metering volume of 
this known device is also relatively inaccurate 
so that it is extrem ly difficult to ensure 
60 accurate metering. 

Where it is desired to dispense metered 
quantities of certain highly viscous concen- 
trates, an extremely accurate metering opera- 
tion is necessary. In view of the fact that in 
65 certain applications, such as b verage vending 



machin s, xtrem ly little spa e is available 
for m chanicl equipment, it is necessary to 
provide a metering device which is of as 
compact design as possible. A particularly 

70 serious problem arises from the fact that con- 
centrates of perishable organic substances 
pose great difficulties as regards the mainte- 
nance of hygienic conditions, particularly in 
cases in which the metering device and/or 

75 accessories thereof may be contaminated by 
drops of such substances. If all hygienic re- 
quirements are to be met, the necessary main- 
tenance operations and frequent cleaning of 
component parts prove to be extremely diffi- 

80 cult and time-consuming, it being necessary 
to provide for constant supervision of such 
operations, 

in the prior-art metering devices comprising 
a peristaltic pump or a similar tube-shaped 

85 discharging section, only a relatively small 
restoring force is produced upon the elastic 
tube material being subjectd to small amounts 
of deformation. The restoring force is not 
increased sufficiently unless a major amount 

90 of deformation is caused. However, the mag- 
nitude of the restoring force also affects the 
accurate reproduceability of the deformation 
and thus the accuracy of the metering opera- 
tion. Therefore, these known devices are only 
95 adapted to dispense relatively large volumes 
of the concentrate, and the frequency with 
which metering cycles can be performed is 
relatively low. The term "relatively large vol- 
umes" is understood to mean, for example, 

1 00 volumetric quantities of 0.4 cubic centimeters. 
Nor is it possible to prestress or bias a filled 
flexible tube section in its initial position be- 
cause it is necessary to thread the tube sec- 
tions into an actuating device such as a peris- 

105 taltic pump, it being necessary to avoid any 
deformation in order to prevent any drops of 
liquid. 

Another important factor tending to impair 
the metering accuracy of such known devices 

110 resides in the fact that, during a decrease in 
the pumping volume, the tube-shaped dis- 
charging section is subjected to uncontrollable 
additonal deformation caused by the increased 
pressure occuring within said section. Such 

115 uncontrollable variations may only be toler- 
ated where a relatively large metering volume 
is discharged during each cycle so that the 
influence of such variations remains small. 
In view of the foregoing, it is an object of 

1 20 this invention to improve the method de- 
scribed above as well as the device for practic- 
ing said m thod in such a way as to avoid the 
disadvantages thereof and t enable even ex- 
tremely small quantities of a concentrate to be 

1 25 dispensed in an xtremely accurate manner 
and at a high cycling frequency. It is a further 
object of this invention to provide a device for 
practicing the method which is of extremely 
compact construction so as t permit it to be 

1 30 easily accommodated in a small space, for 
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xample, in a beverage vending machine, or 
to permit the device to be installed in existing 
vending machines. 
This object is attained by the provision of 
5 the method having the features defined in 
claim 1 , the method of the invention being 
capable of being practiced by means of a 
device having the features defined in claim 4. 
According to the inventiion, a pumping ef- 

1 0 feet is produced by decreasing in an axial 
direction a cylindrical pumping volume which 
is supported in a shape-maintaining manner 
during the volume reducing operation with the 
result that uncontrollable deformation due to 

1 5 the increasing pumping pressure and changes 
in the metering volume are avoided. In this 
manner it is possible to provide an extremely 
high degree of precision of the metering oper- 
ation even in cases in which extremely small 

20 quantities are dispensed per metering cycle. 
The axial compression of the cylindrical meter- 
ing volume makes it possible for the hollow 
cylindrical body defining the pumping volume 
to be subjected in its initial position to a 

25 presettable axial bias in the sense of a in- 
crease in said volume. This results in the 
provision of sufficiently large restoring forces 
even with changes in volume of minimum 
magnitude. Moreover, this axial compression 

30 of the pumping volume in conjunction with 
the extremely high accuracy capable of attain- 
ment even with extremely small metering vol- 
umes makes it possible to provide a frequency 
of metering cycles which is in agreement with 

35 the power mains frequency, i.e. a frequency 
of 50 to 60 Hz. This high cycling frequency 
and the smallness of the quantities capable of 
being metered make it possible to vary the 
total quantity to be discharged to be selected 

40 within a large range of adjustment simply by 
suitably controlling the number of metering 
pulses per unit time. This method of control 
can be implemented in an extremely simple 
and reliable manner with mains-frequency 

45 controlled devices. 

Despite the bias which exists in the inopera- 
tive position of the pumping volume, the 
discharging section can be easily and reliably 
threaded into the actuating means without 

50 drops of liquid being dispensed in an unde- 
sired manner. At the same time the hygienic 
problems are completely avoided which might 
otherwise be caused by contamination of the 
device. In addition, the arrangement just de- 

55 scribed is improved considerably by the fact 
that all components which are of importanc 
as regards reliable functioning of the device 
are enclosed in a rigid guiding tube which is 
hher permanently or releasably connected to 

60 a container for shipping, storage and dispens- 
ing of th liquid, said container pr ferably 
being a single-use product. 

The high cycling frequ ncy f the device 
tus permits the liquid t be dispensed in the 

65 form of an almost c ntinuous flow r stream 



with the aid of a train of rapidly repeated 
metering cycles with the length of said train 
being capable of being adjusted to suit re- 
quirements. 

70 The sleeve-shaped body of the device need 
only be of flexible nature, it being possible, by 
the addition of suitable elements such as 
spring elements or the like, to provide for the 
necessary bias and restoring action. In a pre- 

75 ferred embodiment, however, the sleeve body 
is made of a shape-retaining elastic material 
and secured to rigid hub-shaped bodies of 
said non-return valves. 
The small dimensions of the dispensing 

80 section makes it possible to install the device 
in a vending machine in which extremely little 
space is available. An additional advantage of 
the device of the invention makes it possible 
to modify existing metering devices by the 

85 addition of an electromagnectic annular coil 
for the purpose of substituting a quantity 
controlled or volume controlled metering 
method for the time controlled metering 
method described where time controlled met- 

90 ering would result in undesirable fluctuations 
of accuracy due to changes in the viscosity of 
the liquid. The metering accuracy of the de- 
vice of the invention is not affected by such 
variations in consistency. 

95 The invention and further particulars will be 
described more specifically hereinafter with 
reference to a preferred embodiment shown in 
the drawings, in which:- 

Figure 1 is an axial cross-sectional view of a 
1 00 container for the storage, transportation and 
dispensing of a liquid, the container being 
provided with a dispensing section according 
to the invention; 

Figure 2 is an enlarged exploded cross- 
1 05 sectional view of the component parts of the 
dispensing section; and 

Figure 3 is an enlarged cross-sectional view 
of a modified embodiment of the dispensing 
section. 

110 Preferably the device of the invention is 
manufactured in the form of a single-use 
container which is adapted to store, transport 
and dispense metered quantities of a liquid. 
Preferably, the dispensing section is perma- 

115 nently secured to the container during manu- 
facture thereof and is discarded together with 
the container after use. Thus, the container 
constitutes a mass-produced item. 
Said container may comprise an external 

1 20 envelope and an interior flexible bag adapted 
to contain the liquid and to collapse as liquid 
is being withdrawn. With this construction, it 
is not necessary to introduc air into the 
container to permit liquid to be dispensed. 

1 25 However, it would also be possibl to provide 
an essentially rigid contain r with which venti- 
lating means are associated which are adapted 
to be actuated for the purpose of dispensing 
liquid. 

1 30 It should be understood that the container 
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is preferably intend d for the reception, sto- 
rage and transportation as well as the dispens- 
ing of rganic concentrates. 
In the embodiment shown in Fig. 1 the 
5 container comprises an external envelope 1 
and a flexible and collapsible liquid-receiving 
container 2 which latter is provided with a 
mouthpiece 3 to which the dispensing section 
4 is preferably permanently attached. In Fig. 
10 1 the container is shown in the inverted 

position in which it is held when it is intended 
to dispense metered quantities of a liquid. In 
this position, the dispensing section 6 extends 
through the central aperture of an electromag- 
1 5 nectic annular coil 5 which may, for example, 
be fixedly installed in an automatic beverage 
vending machine. The electromagnetic annu- 
lar coil 5 is connected to suitable control 
means which make it possible, for example, to 
20 operate the electromagnetic annular coil 5 at 
the power mains frequency with the number 
of oscillations coil 5 is desired to follow being 
adjusted with the aid of said control means. 
Dispensing section 4 comprises a rigid tu- 
25 bular guide member 6 made of a plastic 
material, the upper end of which is Perma- 
nently secured to mouthpiece 3 of the con- 
tainer. As shown in Fig. 2, tubular guide 
member 6 is provided with a free cross sec- 
30 tion through a major part of its length forming 
an enlarged portion extending downwardly 
from an annular shoulder 35. The tubular 
guide member 6 has associatd therewith a 
rigid cover member 26 at its lower end, this 
35 cover member being provided with a central 
discharge spigot 27. In the embodiment 
shown the two members 6 and 26 of the 
tubular guide member are interconnected by a 
hub-shaped valve body 20 which is provided 
40 with an external annular flange 22 serving as 
an abutment up to which the tubular guide 
member and the cover member 26 may be 
slid over the valve body so as to hold the 
members in position. In this arrangement, the 
45 hub-shaped valve body 20 is rigidly con- 
nected to both the tubular guide member 6 
and the cover member 26. 

Another similar hub-shaped valve body 8 is 
received with clearance by the larger-diameter 
50 portion of guide member 6 so as to be 

capable of freely moving in an axial direction 
within guide member 6. A spigot-shaped ter- 
minal portion of valve body 8 made of a 
plastic material facing container 1 in an up- 
55 ward direction has attached thereto a magneti- 
zable sleeve member 7 forming an annular 
armature, the lower annular shoulder of said 
member bearing against sh ulder 9 of valve 
' body 8. Thus, valv body 8 and annular 
60 armature 7 constitute a rigid unit which is 
axially movable upwardly and downwardly 
within guide member 6 as indicat d by the 
double-headed arrow 31 . 
The mutually facing ends f valve b dies 8 
65 and 20 are provided with receiving and 



mounting portions 10, 11 and 19, 21, re- 
spectively, for the si ve-shaped nd portions 
1 6 and 18 of a hollow cylindrical body 1 5. In 
the embodiment shown, body 1 5 is made of 
70 an elastic material so that it also serves the 
function of an elastic spring element. As 
shown in Fig. 2, body is 15 provided with 
terminal portions 16 and 18 of greater wall 
thickness serving to mount the two valve 
75 bodies 8 and 20 and is also provided with a 
radially inwardly projecting fold or bead 1 7 of 
smaller thickness. Body 15 connecting the 
hub-shaped valve bodies 8 and 20 defines a 
predetermined metering volume between the 
80 valve bodies. The initial capacity of this vol- 
ume is determined by the restoring action of 
body. 1 5 in conjunction with the internal 
shoulder 35 of tubular guide member 6 on 
which the annular upper end face of annular 
85 armature 7 bears in the rest position. 

In the embodiment shown, each of the 
valve bodies 8 and 20 is provided with a 
central bore 1 2 and 24, respectively, into 
which there may be spring-fitted a shaft por- 
90 tion of a valve element 1 4 or 25, respectively, 
said valve elements being of mushroom shape 
and made of an eleastic material. A tapered 
enlargement provided on the free end of each 
mushroom-shaped portion serves to lock the 
95 vlave element to its associated hub-shaped 
valve body. The lip-shaped peripheral edge of 
the dish-shaped head portion of valve element 
1 4 or valve element 25, respectively, is 
caused by the variable pressure to which it is 
1 00 subjected to bear sealingly against the adja- 
cent inner end face of the respective hub- 
shaped valve body 8 or 20. The inner por- 
tions of said valve bodies are provided with a 
plurality of passages 1 3 and 23, respectively 
1 05 each plurality forming a circular arrangement, 
said passages permitting liquid to enter the 
metering space and to be discharged there- 
from, respectively. Under static conditions, 
the elastic bias produced by the material of 
1 10 the mushroom-shaped valve elements 14 and 
25 is sufficient to prevent liquid from flowing 
through passages 1 3 and 23. Only with pres- 
sure variations exceeding such static condi- 
tions will the lip-shaped peripheral edges of 
1 1 5 the dish-shaped head portions of the valve 
elements be lifted off the central end faces of 
said hub-shaped valve bodies 8 and 20 so as 
to permit liquid to flow through said passages. 
The stroke length of the assembly formed 
1 20 by valve body 8 and annular armature 7 in an 
upward direction is limited by the internal 
shoulder 35 of tubular guide member 6. In a 
downward direction the stroke length of said 
assembly is limited by the fact that during 
125 such downward motion the lower edges of 
portion 10 of the hub-shaped valve body 8 
comes into contact with th annular upper 
edge of portion 21 of hub-shap d valve b dy 
20. Without th design of this arrangement 
1 30 being chang d, it is possible by suitably se- 
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lecting the length of p rtions 10 and 21 
easily and accurately to adjust th stroke 
length 30 (Fig. 1) of the movable assembly 7, 
8. As valve body 8 approaches valve body 

5 20, portions 10 and 21 thereof enclose the 
hollow cylindrical body and support it from 
the outside in such a manner that it cannot 
change its shape, the result being that body 
15 cannot be expanded in a radial direction. 

1 0 Figure 1 shows the component parts of the 
embodiment just described approximately in 
their actual size, the stroke length of this 
preferred embodiment being a little smaller 
than shown at 30 in Fig. 1 . The liquid volume 

1 5 dispensed through spigot 27 is determined by 
the number of pumping strokes occurring at 
the power mains frequency. Therefore, this 
volume can be easily adjusted because the 
individual quantities discharged during each 

20 pumping stroke can be adjusted in an ex- 
tremely accurate manner even in the case of 
very small increments. Within the dispensing 
section 4 the liquid is hermetically sealed so 
as to be protected against the action of at- 

25 mosheric oxygen. It is seen that the arrange- 
ment described is capable of being manufac- 
tured in a simple manner and at low cost, that 
it operates in a very reliable manner, that its 
manipulation is extremely simple and safe, 

30 and that no contamination of components 
located in the vicinity of the device is 
possible. 

The stroke length may also be limited by 
means of stop members of different construc- 

35 tion which are provided, for example, on the 
tubular guide member. 

In order to avoid radial deformation of the 
hollow cylindrical body in the vicinity of the 
radially inwardly projecting bead 17, it may 

40 be of advantage to provide the or each bead 
in the area of its internally projecting ridge 
with a rigid supporting ring. 

More specifically, h may be of particular 
advantage to give the ridge of the bead a 

45 helical shape. In this case it is possible to 
provide in association with said ridge a sup- 
porting element in the form of a helically 
extending spring element which is adapted to 
be compressed in an axial direction only, said 

50 spring element serving the additional function 
of axially biassing the hollow cylindrical body 
1 5. In the latter case body 1 5 need not be of 
a shape-elastic nature if it is made of a 
material having a sufficient degree of flexibil- 

55 ity. 

Under certain conditions it is possible to 
dispense with the non-return valve 25 pro- 
vided on the discharge end f th d vice. 
In this case the non-return valve at th exit 

60 of the pumping volume is replaced by a 

discharge spigot which is in unobstructrd con- 
nexion with the pumping spac . The inner 
diamter and th length f such a discharge 
spigot are so selected that the inner friction 

65 and the surface tension f the concentrat 



present in the discharge spigot suffic to 
retain the concentrate column in its axial 
position within the discharge spigot with the 
pumping volume remaining unchaged or be- 

70 ing increased. The pumping volume will re- 
main constant as long as the non-return valve 
at the entering end of the device is closed. 
With the pumping volume being increased, 
concentrate will be withdrawn from the con- 

75 tainer and transferred into the pumping space. 
In a practical embodiment of this modified 
device of the invention, the inner diameter of 
the pumping space amounted to between 8 
and 1 2 mm. The stroke length was adapted 

80 to be adjusted between 1 and 2 mm. The 
stroking frequency amounted to 50 cycles per 
second, but it was possible to vary this fre- 
quency between 1 0 and 1 00 cycles per sec- 
ond without the operation of the device being 

85 impaired. The device was tested with liquids 
having a viscosity ranging from 1 to 1 00 
centipoise units. The non-return valve located 
on the entry side was provided as passages 
with slots arranged on a semicircle and 

90 adapted to be covered by a small valve plate. 
It was found that no dripping of concentrate 
had to be expected with a length between 1 0 
and 40 mm of the discharge spigot replacing 
the exit valve with an inner diameter of said 

95 spigot between 1 and 3 mm. 

Without the flexible body or bellows 1 5 
being supported by the corset-like arrange- 
ment, said bellows will be subject to an 
irregular formation of externally curved por- 
1 00 tions, this phenomenon impairing the accu- 
racy of the metering operation. In contrast to 
this, the corset-like supporting means of the 
invention makes it possible to maintain volu- 
metric tolerances of hardly measurable magni- 
105 tude. 

Figure 3 shows a modified embodiment of 
the component parts defining the pumping 
space. Mounted in a cylindrical housing 40, 
the upper end of which is adapted to be 

110 connected to the container for the concen- 
trate, is an upper sleeve member 42 which is 
provided with an outwardly projecting flange 
at its upper end. A corresponding lower sleeve 
member 43 is provided in the lower end of 

115 housing 40 and rigidly attached to a cover 
member having an outlet spigot 49. In the 
example shown, it is assumed that the lower 
sleeve merriber 43 is guided with clearance in 
the lower end of housing 40. Also the lower 

1 20 sleeve member 43 is provided with an out- 
wardly projecting flange. Between the lower 
portion of housing 40 and the two approxi- 
mately aligned spigot sections 42 and 43 
which are made of a rigid material such as a 

1 25 plastic material there is provided an annular 
space 47. Disposed in this annular spac is a 
spreading r biasing spring 48 the nds of 
which bear against the flanges of sleev mem- 
bers 42 and 43, said spring tending to hold 

1 30 the two sleev members in their spread-apart 
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position shown in Fig. 3. In th embodiment 
shown the lower spigot is connected to an 
annular armature 45 which is adapted to be 
actuated in such a manner by the I ctromag- 
5 netic operating means (not shown) that the 
lower spigot 43 can be raised until it bears 
against the upper spigot 22 for the perfor- 
mance of a pumping stroke. The two oppos- 
ing ends of the two spigots are sealingly 
10 interconnected by a bellows member 44 
which essentially applies no forces to the 
spigots. With the two spigots 42 and 43 
being brought imp their proximate position, 
the fold 44 is practically closed completely. 
15 In order to prevent air from being com- 
pressed in the annular space 47 in synchron- 
ism with the pumping strokes, said annular 
space is ventilated to the external atmosphere 
via slots or drilled holes 50 which should be 
20 arranged at the minimum possible distance 
from the final position attained during a 
pumping stroke so as to provide a flow path 
of minimum length for the air displaced as the 
volume of annular space 47 is varied. Pro- 
25 vided in the vicinity of the upper flange of 
spigot 42 is the inlet valve (not shown) of the 
pumping chamber, it being possible to pro- 
vide an inlet valve which resembles the em- 
bodiment described earlier. In Fig. 3 the 
30 pumping motion of the lower sleeve member 
43 is indicated by the double-headed arrow 
46. It would also be possible to provide an 
arrangement in which the two sleeve mem- 
bers are adapted to move towards and away 
35 from one another. The embodiment shown in 
Fig.3 affords the advantage that no concen- 
trate can enter the annular space 47. The 
spigot 49 can be constructed in such a way 
that it is not necessary to associate a non- 
40 return valve to the outlet. 

It will be understood that such an arrange- 
ment which is operable independently of the 
elastic restoring force of a rubber bellows is 
capable of metering almost paste-like media 
45 which are not adapted to be metered by 
means of the normally available restoring 
force provided by a shape-retaining elastic 
body. In this case it will be necessary to 
provide the magnetic forces in a suitable 
50 manner. The spring force can then be deter- 
mined in an analogous manner. 

The metering device of the invention is also 
suitable for fluids other than syrups and the 
like. Particularly in the case of perishable 
55 fluids, the pump elements employed in the 
single-use unit afford the advantage that it is 
possible by suitable manufacturing methods 
to limit the useful life, for example of the 
diaphragm, with the result that illegal refilling 
60 of the container will caus rapid det ri rati n 
of the diaphragm so as to r nder th device 
useless. This is an eff ctive method of pre- 
venting hygienic probl ms from arising. 

65 CLAIMS 



1 . A method of dispensing viscous con- 
centrates of variable viscosity in accurately 
met rable quanties of varying volume in 
which cyclical changes of th pumping vol- 

70 ume of a hollow body made of a flexible or 
shape-retaining elastic material cause said 
concentrate to be withdrawn from the storage 
space of a container via a non-return valve 
and to be discharged on the exit side via a 

75 second non-return valve, caracterized in that 
the cylindrical pumping volume is cyclically 
varied in the direction of its longitudinal axis 
between stop means and that during each 
reduction in said volume said hollow cylindri- 

80 cal body is supported externally by shape- 
retaining means against any deformation in a 
radially outward direction. 

2. The method of claim 1 , characterized in 
that said hollow cylindrical body is elastically 

85 biased in an axial direction and in the sense of 
increasing said pumping volume in its shape 
corresponding to its larger initial volume. 

3. The method of claim 1 or claim 2, 
characterized in that said cyclical variation of 

90 said pumping volume is effected at the fre- 
quency of the mains power employed to pro- 
vide the pumping action, 

4. A device for carrying into practice the 
method of claim 1 comprising a dispensing 

95 section adapted to be operated as a metering 
pump, said dispensing section being adapted 
to be connected to the storage space of a 
container, particularly of a container serving to 
store, transport and dispense said concen- 
1 00 trate, the dispensing end of said section being 
connected to a non-return valve adapted to be 
opened in the dispensing direction, said dis- 
pensing section comprising an axially com- 
pressible pumping volume and being adapted 
105 to be inserted into operating means control- 
ling said pumping volume, characterized in 
that said pumping volume is provided in a 
hollow cylindrical body made of a flexible or 
shape-retaining elastic material, there being 
110 associated with said body an actuating ele- 
ment adapted to compress said body in an 
axial direction, and that there is provided a 
hollow cylindrical housing which is adapted, 
at least during the volume reduction phase, to 
115 enclose said body from its outside in a shape- 
retaining manner. 

5. The device of claim 4, characterized in 
that the rigid valve bodies of the two non- 
return valves are fixedly connected to the 

1 20 ends of said hollow cylindrical body, that said 
valve bodies are axially moveable relative to 
one another and that said valve bodies are 
pr vided with wall sections which are 
adapted, when they have approached one 

125 another in an axial dir ction to the largest 
possible xtent, t surround said hollow cylin- 
drical body from th utsid in a shape- 
retaining manner. 

6. The devic of claim 4 or claim 5, 

1 30 characterized in that said wall p rtions of said 
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two non-r turn valv s in addition s rve the 
function of a variable stop means adapt d to 
limit the extent to which the non-return valves 
are permitted to approach one another. 

5 7. The device claimed in any of the pre- 
ceding claims 4 to 6, characterized in that one 
of said valve bodies is immovably connected 
to a tubular guide member adapted to receive 
and enclose said non-return valves, said actu- 

10 ating member and said hollow cylindrical 
body, with the other valve body and the 
actuating element connected thereto, being 
axially slidably supported in said tubular mem- 
ber. 

15 8. The device of claim 7, characterized in 
that the assembly formed by said valve body 
and said actuating element, when assuming 
the position corrresponding to the larger value 
of said pumping volume, are biased by a 

20 predetermined biasing force in the direction in 
which said pumping volume is increased, the 
bias acting toward an internal stop (internal 
shoulder) of said tubular guide member. 
9. The device of claim 8, characterized in 

25 that said hollow cylindrical body is made of a 
shape-retaining elastic material and is 
clamped in position on an axially compressed 
condition in its position of rest between said 
two valve bodies. 

30 1 0. A device as claimed in any of the 
preceding claims 4 to 9, characterized in that 
said actuating element is constructed as an 
annular armature and is adapted to be cycli- 
cally movable within said tubular guide mem- 

35 ber together with said valve body by means of 
an electromagnetic actuating arrangement 
adapted to be operated at a power mains 
frequency of between 50 and 60 cycles per 
second. 

40 1 1 . A device as claimed in any of the 
preceding claims 4 to 10, characterized in 
that there is associated with the movable 
assembly a spring element adapted to bias 
said assembly in such a way as to retain it in 

45 its initial position. 

12. A evice as claimed in any of the 
preceding claims 4 to 1 1 , characterized in 
that the end portions of enlarged cross section 
of said hollow cylindrical body made of a 

50 shape-retaining elastic material are sealingly 
mounted on peripheral portions of the hub- 
shaped valve bodies and that said hollow 
cylindrical body is provided with at least one 
radially inwardly projecting fold or bead. 

55 13. A device as claimed in any of the 
preceding claims 4 to 12, characterized in 
that said non-return valves ar constructed as 
mushroom-shaped elements made of an elasti- 
cally deformable material and that said ele- 

60 ments are adapted to be each inserted into a 
central bore of th resp ctive hub-shaped 
valv body made of plastic material, said 
elem nts functioning in similarity to patent 
fasteners. 

65 14. A device as claimed in any of the 



preceding claims 4 to 13, characterized in 
that said tubular guide member comprises a 
guiding section and an end cover provided 
with a spigot-shaped discharge portion, said 

70 guiding tube and said cover being intercon- 
nected by means of said non-return valve 
which is mounted in a stationary position on 
the structure supporting the device. 
15. A device as claimed in any of the 

75 preceding claims 12 to 14, characterized in 
that the or each of said internally projecting 
fold or bead is supported against any radial 
deformation by a rigid, annular supporting 
element. 

80 16. The device of claim 1 5, characterized 
in that the ridge of the internally projecting 
bead or fold of said hollow cylindrical body 
made of a merely flexible or a shape-retaining 
elastic material is of helical shape and is 

85 provided as a supporting element with a yiel- 
dable helical spring which is fixedly em- 
bedded in said ridge. 

1 7. The device of claim 4, characterized 
in that said pumping space, instead of being 

90 provided on its exit end with a non-return 
valve, is in free connexion with a dispensing 
spigot of such internal diameter and such 
length that the inner friction and the surface 
tension of said concentrate contained in said 

95 dispensing spigot suffice to retain the concen- 
trate column in an axially unchanged position 
in said dispensing spigot with said pumping 
space remaining unchanged (with the non- 
return valve on the entry side closed) as well 
1 00 as with said pumping space being increased 
(suction stroke). 

18. A device as claimed in any of the 
preceding claims 4 to 17, characterized in 
that said pumping space is defined by two 

105 rigid hollow spigot elemets and an annular 
bead or fold made of a flexible material inter- 
connecting the adjacent ends of said spigots, 
and that there is disposed in the annular 
space existing between said pumping space 

1 1 0 and said hollow cylindrical housing a helical 
spring the ends of which bear against the 
ends of said spigots facing away from one 
another. 

19. The device of claim 1 8, characterized 
1 1 5 in that ventilating apertures extend between 

said annular space and the external atmo- 
sphere. 

Printed for Her Majesty's Stationery Office 

by Burgess & Son (Abingdon) Ltd.— 1883. 

Published et The Patent Office. 26 Southampton Buildings. 

London. WC2A 1AY. from which copies may be obtained. 



